no reasonable solution (see [5; p.114] ). On the other hand, this question leads to the study of the set fC(W) of all graded Lie algebra structures on a given graded vector space W , that are the homotopy Lie algebras of spaces of type F . This set forms a subset of the algebraic variety C(W) of all graded Lie algebra structures on W (see § 2). We prove, roughly speaking, that there are (under suitable assumptions) only three possibilities :
• fC(W) = 0 , i.e. no graded Lie algebra structure on W can be realized by the homotopy Lie algebra of a simply connected space of type F,
• fC(W) is a proper, nonempty and Zariski-open subset of C(W) ,
• f^(W) •==• C(W) , i.e. every graded Lie algebra structure on W can be realized by the homotopy Lie algebra of a simply connected space of type F .
We also show that these cases are characterized by the combinatorial condition, similar to the "strong arithmetic condition" of [2; p.117].
Preliminaries.
In this paper we adopt the terminology of [12] and [3] . A minimal algebra (AM..D) is said to be pure, if D^M^) = 0 and ^(M 0^) Ĉ j^-even ^ pjyg]. por a minimal algebra (AM, d) we define the differential dp by d^M^) = 0 , d^M 0^) C AM^ and (d-dp^M 0^) C A+M^.AM.
The differential dp is called the pure modification of d . If the dimension of the vector space M is finite, then Let V be a (positively) graded finite dimensional rational vector space and let x\,..., Xr, yi,..., Vq be a homogeneous basis, deg(a^) = 2a^ , deg(yj) = 2bj-1 , 1 < i < r , 1 < j < q . The integers &i,..., bg; ai,..., Oy will be called, according to [2] , the exponents of the graded space V . Choose a basis x\,..., Xr, y\ 5.
•., Vq of V as above and let h\,..., bq^a\,..., Oy. be the exponents of the space V . Clearly, the pure modification dp of the differential d is characterized by a sequence </i,... ,^g of quadratic polynomials from Q[a;i,..., Xr] , pj; = dp(%) € A(a:i,..., Xr) = Q[a:i,..., Xr] , 1 < J < 9 • Using [2; Theorem 3] we can easily deduce the following observation (the proof is given in § 4). 
Results.
Let V be a finite dimensional rational graded vector space and &i,..., bq, ai,..., a,r its exponents. We shall always assume that a, > 0 and bj>lyl<i<r,l<j<q. Denote by W the desuspension s-iy* , i.e. the graded space defined by (5~lV tt )p = Vy^ . Clearly 2&i -2,..., 2bq -2,2ai -1,..., 2ar -1 are the degrees of a homogeneous basis of W .
Let C(W) be the system of all graded Lie algebra structures on W . Systems of such a type will be considered as (not necessarily irreducible) affine algebraic varieties (= closed algebraic sets) over Q in the same sense as, for example, in [7] . Similarly, let Cp(W) denote the variety of all graded Lie algebra products on W satisfying the following "purity" condition : This condition means nothing else than the purity of C'*((W,[;],(?==0)). Finally, denote by fC(W) (resp. fCp(W)) the system of all graded Lie algebra structures (resp. graded Lie algebra structures satisfying (2.1)) on W which can be realized by the homotopy Lie algebra of a simply connected space of type F .
Write for simplicity B = (&i,..., bq) and A = (ai,..., dr) . In the situation described above we denote, for a positive integer k , by "ACV the following condition : 
These cases are characterized as follows :
• First caf.e is equivalent with "non AC'2 "
• Second case is equivalent with "AC^ et non ACz"
• Third case is equivalent with "ACs " .
This theorem is proved in § 4. Note that the conditions "ACjb" are easily verifiable. From the previous theorem and the Observation 
Let us denote by M(V) (resp. Mp(V)) the affine variety of all minimal (resp. pure minimal) algebras of the form (AV, d) . We can define the map F : M(V) ^ C(W) by F((AV, d)) = (TV, [, ]) , where the algebra (TV, [; ]) is characterized by C7*((TV, [ ; ],<9 = 0)) = (AY, da) . The restriction gives the map Fp : Mp(V) -> Cp(W) . Define the map p : C(W) -^ Cp(W) by P(W [;]))= (W, [ ; }p) , where [x',y}p = [x,y\ for deg(a:) and deg(t/) odd and [x'
,y}p = 0 otherwise, x,y € W are homogeneous elements. Finally, we denote by P : M(V) -^ Mp(V) the map P((AV,d)) = (AY, dp) (dp is defined in § 1). Our maps form the following commutative diagram :
THEOREM 3. -Let 4.min{2a,,26y -1; 1 <, i <, r, 1 <, j <, q} > max{2ai,2bj -1; 1 < i < r, 1 < j < q} + 2 or, more generally, let the canonical map from M(V) to the pullback of the diagram
be an epimorphism. Then the classification given in Theorem 1 is valid also for fC(W) in C(W) .
The previous theorem contains the following interesting information. 
Main lemma.
In this paragraph we deduce the lemma, which forms the basis tool for proving our theorems. We adopt the usual terminology of [6] , [9] and [10] . All objects are considered over an arbitrary (not necessary algebraically closed) field k of characteristic zero. Let a?i,...,a?T.,oi,...,a3 be graded indeterminates, deg(xi) > 0 , deg(a^) =0forl<i<r,l<j<5. We shall denote for brevity x = (a:i,..., Xr) and a = (ai,..., a,s) . For example, the graded polynomial ring k[x\^..., Xr, ai,..., ds} will be denoted simply by k [x, a] . Let A be the affine space with "coordinates" ai,..., a,s : A={(ai,...,a,); a^ €fe, 1 < j < s} ^ k 8 .
For a point a € A and an ideal
Finally, for a subset X C A write It can be easily shown that the lemma is not valid without the homogeneity assumption. Also the assumption deg(a^) > 0 , deg(a^) = 0 , 1 < i < r , 1 < j < s , is necessary. 
Remaining proofs.
In this paragraph we prove the theorems of § 2. We adopt the notation introduced in previous paragraphs. 
